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VARIABLE DIVIDING CIRCUIT 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

5 The present invention relates to a variable dividing 

circuit capable of varying . the number of dividing in a 
semiconductor integrated circuit, and particularly, the 
present invention relates to a variable dividing circuit 
effective for a circuit having many divided stages and 
10 requiring the high-speed operation. 

2. Description of the Related Art 

A conventional variable dividing circuit is configured 
by a down counter with a data loading function, and a 
desired number of dividing is realized by loading a 

15 predetermined value when the all data of each bit of the 

counter becomes logical "0" (a "L" level). For example, a 
variable dividing circuit using a counter is disclosed in 
JP-A-6-91425. 

The above -described conventional variable dividing 

20 circuit involves a problem such that the operational speed 
thereof is low because a flip-flop configuring a counter in 
the conventional variable dividing circuit has a data 
loading function. For example, the highest operational 
speed of a flip-flop without a data loading function (for 

25 example, a D-type flip-flop with a resetting function) is 
1. 667 GHz, on the contrary, the highest operational speed 
of the flip-flop with the data loading function is 1.25 
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GHz. 

SUMMARY OF THE INVENTION 

A variable dividing circuit according to the present 
5 Invention may comprise a shift register configured by 
cascade connection of D-type flip-flops with an 
Initializing means by clock synchronization; and a 
selecting means for selecting any one of output signals at 
respective stages of the shift register ; wherein the 
10 variable dividing circuit Initializes each stage of the D- 
type flip-flops. In this case. In the flip-flop at a first 
stage, a signal at an H level or at an L level Is Inputted 
In accordance with an Initializing means . 



15 BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 Is a circuit diagram a variable dividing 
circuit according to a first embodiment; 

Fig. 2 Is a circuit diagram a variable dividing 
circuit according to a second embodiment; 
20 Fig. 3 Is an example of a timing chart of the circuit 

according to the first embodiment; and 

Fig. 4 Is an example of a timing chart of the circuit 
according to the first embodiment. 



25 DESCRIPTION OF THE PREFERRED EMBODIMENTS 

In a variable dividing circuit according to the 
present Invention, each stage of a shift register Is 
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configured by a high-speed D-type flip-flop, and selecting 
one output, the flip-flop is reset or preset by the 
selected signal, so that it is preferable that a high-speed 
element is used for a selector and a switch as a selecting 
5 means . 

The embodiments of the present invention will be 
described below with reference to the drawings. Each 
drawing schematically illustrates the present invention to 
a degree that the present invention can be appreciated, and 

10 the present invention is not limited only to the examples 
shown in the drawings. In addition, to the components 
having common elements and the same functions through the 
drawings, the same reference numerals are given, and 
duplicate explanation is omitted. 

15 (First embodiment) 

Fig. 1 is a circuit diagram of a variable dividing 
circuit according to a first embodiment, and a shift 
register circuit is configured in such a manner that plural 
stages of D-type flip-flops with a synchronization reset 

20 function (Dll, D12, Din) are arranged, a fixed input 

signal 10 at a H level (or at a L level) is inputted in an 
input of a flip-flop Dll at a first stage, and hereinafter, 
the output of the flip-flop at the former step is made the 
input of the flip-flop at the next stage. In addition, the 

25 output of the flip-flop at each stage is connected to each 
input terminal of a multiplexer (MUX) 12. Then, by making 
any one signal of input signals Sll, S12, Sin connected 
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to an Input terminal of a selected signal effective, one 
signal Is selected and output ted (a signal OUT) . This 
signal Is feed-backed to a reset terminal of each flip-flop 
and Is synchronized with a clock signal (CLK) so as to 
5 reset each flip-flop. 

By the way, according to the above -described excimple. 
It Is described that the shift register Is configured by 
the D-type flip-flops with the reset function, however. It 
Is possible to configure the shift register by using the D- 

10 type flip-flops with a synchronization preset function, a L 
level Is Inputted In the Input signal at the first stage, 
and Its OUT signal Is feed-backed to a preset Input 
terminal of the flip-flop at each stage (see a later- 
described timing chart (Fig. 4)). 

15 The operation of the variable dividing circuit In the 

case that the shift register Is configured by the D-type 
flip-flops with the reset function will be described In 
detail below. 

As shown In Fig. 3, when the Input data of the first 
20 stage of the shift register Is set at a H level, an output 
nil of the flip-flop at the first stage becomes the H level 
at a leading edge of a first clock signal, at the leading 
edge of the next clock, an output nl2 of the flip-flop at 
the second stage Is changed Into the H level, and at the 
25 leading edge of the third clock, an output nl3 of the flip- 
flop at the third stage Is changed Into the H level. In 
this case. If the selected signal of the multiplexer (MUX) 
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as the selecting means of the output signal of the flip- 
flop at each stage is set at S13, at a time when the output 
signal nl3 of the flip-flop at the third stage is changed 
into the H level, the signal of a node nl3 is outputted to 
5 an output OUT. Since this signal is connected to a 

synchronization reset terminal of each flip-flop, at the 
leading edge of the next clock, the output of the flip-flop 
at each stage is initialized from the H level into the L 
level • 

10 Further, if the next clock signal is inputted, at the 

leading edge thereof, the output nil of the flip-flop at 
the first stage is made the H level, and hereinafter, the 
same operation is repeated. Thereby, in this case, a clock 
of a fourfold period of an original clock (CLK) signal is 

15 outputted, and the original clock is divided into four. 

As being obvious from the above description, in the 
variable dividing circuit according to the present 
embodiment, by arbitrarily setting the selected signal of 
the multiplexer as the selecting means of the output signal 

20 of each flip-flop (setting one signal among a plurality of 
selected signals effective), it is possible to configure 
the variable dividing circuit. 

By the way, if the L level is inputted in the flip- 
flop at the first stage of the shift register, by 

25 configuring the shift register using the flip-flop as the 
D-type flip-flop with the synchronization preset function, 
it is possible to configure the variable dividing circuit 
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which performs the operation as shown in the timing chart 

in Fig. 4. 

(Second embodiment) 

Fig. 2 is a circuit diagram a variable dividing 
5 circuit according to a second embodiment, and a shift 

register is configured in such a manner that plural stages 
of D-type flip-flops with a synchronization reset function 
(Dll, D12, Din) are arranged, a fixed input signal 10 at 
a H level (or at a L level) is inputted in an input of a 

10 flip-flop Dll at a first stage, and hereinafter, the output 
of the flip-flop at the former step is made the input of 
the flip-flop at the next stage. In addition, the output 
of the flip-flop at each stage is connected to each input 
terminal of switches (SWl, SW2, SWn) . Then, by making 

15 any one signal of control signals SWl, SW2, SWn 

connected to the control signal of each switch effective, a 
signal connected to one switch is selected and output ted (a 
signal OUT). This signal is feed-backed to a reset 
terminal of each flip-flop and is synchronized with a clock 

20 signal (CLK) so as to reset each flip-flop. 

By the way, according to the above -described example, 
it is described that the shift register is configured by 
the D-type flip-flops with the reset function, however, as 
same as the first embodiment, it is possible to configure 

25 the shift register by using the D-type flip-flops with a 
synchronization preset function, a L level is inputted in 
the input signal at the first stage, and the OUT signal is 
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feed-backed to a preset input terminal of the flip-flop at 
each stage. 

In the present embodiment, the multiplexer in the 
first embodiment is replaced with the switch, and the other 
configurations are identical with the first embodiment, so 
that the detailed explanation of the operation of the 
variable dividing circuit according to the present 
embodiment is herein omitted. 



